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ABSTRACT 
Introduction: Postpartum hemorrhage is one of the main causes of morbidity and mortality in pregnant mothers. 
Some studies have used tranexamic acid before delivery. This medication has been found to be useful in 
reducing postpartum hemorrhage. Therefore, the aim of this study was to investigate the effect of tranexamic acid 
before hemorrhage in mothers without risk factors. 
Materials and Methods: This double-blind clinical trial study was conducted on 100 pregnant women admitted to 

the labor ward of Besat Hospital in Sanandaj during November 2020 to March 2021. Participants were randomly 
selected and divided into two groups of receiving tranexamic acid (intervention) and placebo (control). Finally, 
outcomes such as maternal age, gestational age, body mass index, postpartum hemorrhage, hemoglobin 
depletion, hematocrit depletion, thromboembolism and drug allergy were studied in both groups. 
Results: Between the two groups, the rate of hemoglobin depletion, hematocrit depletion and postpartum 
hemorrhage in the group that received tranexamic acid in the active phase of labor was lower than the group that 
did not receive tranexamic acid (for all three cases P <0.001). Also, none of the patients developed 
thromboembolism and drug allergy following receiving tranexamic acid (P> 0.05). 
Conclusion: During the active phase of labor, if tranexamic acid is prescribed to prevent severe postpartum 

hemorrhage, it can be effective in reducing postpartum hemorrhage. 
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INTRODUCTION 
Primary postpartum hemorrhage (PPH) is one of the most 
common postpartum complications in both cesarean 
section and vaginal delivery and is the leading cause of 
maternal mortality worldwide [1]. According to the standard 
definition, PPH is a blood loss of 500 ml or more in the first 
24 hours after childbirth, regardless of the mode of delivery 
[2]. This complication has led to the death of 21% of 
mothers in developing countries and 13% in developed 
countries [3]. The most common causes of postpartum 
hemorrhage are atonyو birth canal injuries, retained 
placenta and coagulation disorders, and this increase in 
mortality can be due to various reasons, including 
increased age of pregnant mothers, increased number of 
cesarean sections, etc. [4]. Since the direct cause of PPH 
is poor uterine contractions, obstetric and uterine 
interventions and uterine medications are recommended, 
including prescription of oxytocin, misoprostol, and 
methergine [5, 6]. Recent studies have shown a tendency 
to investigate tranexamic acid (TA), but its effect has not 
yet been proven or rejected [7]. 
 Recent studies have shown that antifibrinolytics such 
as TA can reduce fibrinolysis to prevent excessive blood 
loss during heart surgery, trauma, liver transplantation, etc. 
[8-10]. In addition, TA has been shown to be safe for 

clinical use during pregnancy and lactation [11]. Previous 
randomized clinical trials (RCTs) and meta-analyses have 
also shown that TA reduces blood loss during and after 
cesarean section [7, 12-15]. In addition to the beneficial 
effects of TA, contraindications to injectable and oral TA 
have also been reported, so that TA injection causes active 
intravascular clotting or subarachnoid hemorrhage, and 
oral administration can lead to thromboembolic diseases 
such as DVT and pulmonary embolism and a history of 
thrombosis or thromboembolism. Furthermore, it is 
necessary to rule out thrombogenic heart disease and not 
to take OCP at the same time. With these descriptions, 
theoretically, by prescribing this medication, fibrinolysis and 
more bleeding during childbirth can be prevented, and the 
prognosis of childbirth can be improved and maternal 
mortality can be reduced. 
 Therefore, in this study, given that bleeding is the 
most important cause of postpartum death in developing 
countries and also considering the importance of proper 
management of the third and fourth stages of delivery in 
preventing postpartum hemorrhage and atony of the uterus 
(as one of the important causes of it) we decided to 
investigate the prophylactic effect of tranexamic acid in 
preventing postpartum hemorrhage. 
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MATERIALS AND METHODS 
Selection of patients: In this double-blind clinical trial 

study using EPITOOLS software, 100 nulliparous pregnant 
women admitted to Besat Hospital in Sanandaj for delivery 
during November 2020 to March 2021 were included in the 
study. All patients were mothers at gestational age from 38 
weeks to 41 weeks and all mothers were nulliparous. Then, 
the samples were divided into 2 groups A (intervention) and 
B (control) by computer random selection. So that 50 
pregnant women in the active phase of labor and at the 
time of complete dilatation who received tranexamic acid 
as group A and 50 women who received placebo as group 
B were investigated. Inclusion criteria were nulliparous and 
term of women. Exclusion criteria were multiparous women, 
pregnancies with preeclampsia, fetal growth restriction, and 
gestational diabetes. 
 Also, this study was conducted after obtaining a study 
permit from the Vice Chancellor for Research of Kurdistan 
University of Medical Sciences (RI.MUK.REC 1397.236) 
and registration in the clinical trial registry system (IRCT 
number: 2018.225042109n9). In addition, written consent 
was obtained from all patients to participate in this study 
and they were assured that their information would be kept 
confidential and that they would be provided with the 
results of the research if they wished. The samples were 
also reassured that they could leave the study at any stage 
of the research if they did not wish to continue. 
Implementation method: Patients were injected with TA 

(Caspian Tamin, Iran) in the form of one gram per 100 cc of 
normal saline as an infusion in the active phase of labor at 
a rate of 10 cc per minute and were followed up for 48 
hours after childbirth. The patients' blood samples were 
taken upon arrival and were considered as the first 
hematocrit and hemoglobin. In the active phase of labor in 
complete dilatation of the cervix, TA was administered as 
infusion into normal saline. Method of administration of TA 
was infused as one gram in 100 cc of normal saline at a 
rate of 10 cc per minute. Postpartum hemorrhage was 
considered to be 30 cc as the number of sterile gauzes of 
10 in 10, each gauze completely stained to blood. The 
number of sterile gauzes was checked by number. During 
postpartum hospitalization, blood samples were taken 
again from all patients within 6 hours postpartum and were 
considered as postpartum hematocrit and hemoglobin. The 
difference between hemoglobin and hematocrit was 
obtained by comparing two hemoglobin and hematocrit in 
blood samples. 
 Finally, demographic variables such as maternal age, 
gestational age, body mass index and consequences such 
as postpartum hemorrhage, hemoglobin depletion, 
hematocrit depletion, thromboembolism and drug allergy 
were studied in two groups. 
Statistical analysis: Statistical methods: STATA software 

version 12 was used to analyze the data. The assumption 
of normality of the data was checked using shapiro-wilk 
test. Comparison of normal variables in the two groups was 
performed using independent t-test and comparison of non-
normal variables in the two groups was performed using 
Mann-Whitney unstable test. The significant level was 
considered to be 5%. 
 
 

RESULTS 
The present study was conducted on 100 term pregnant 
women who received tranexamic acid (intervention group) 
and placebo (control) during the active phase of labor. 
According to Table 1, demographic variables such as BMI, 
maternal age and gestational age at the end of pregnancy 
were investigated in the two groups and no significant 
difference was observed between the two groups in any of 
the mentioned variables (P> 0.05). 
 
Table 1. Comparison of demographic factors in the two groups 
studied 

Variables  Mean ± Std. Deviation p-value 
Control Intervention 

BMI 25/80  ±3/98 25/42  ±4/56 0/65 

Maternal 
age 

25/34  ±5/53 25/90  ±5/01 0/56 

Gestational 
age at the 
end of 
pregnancy 

39/32  ±0/51 39/38  ±0/63 0/84 

 
 Comparison of the difference between hemoglobin, 
hematocrit and prenatal and postpartum hemorrhage in the 
two groups showed that in the control group who did not 
receive tranexamic acid, the rate of hemoglobin, hematocrit 
and hemorrhage was higher than patients who received 
tranexamic acid during the active phase of labor and this 
difference was statistically significant in Mann-Whitney test 
(P=0.001 for all three cases) (Table 2). 
 

Table 2. Comparison of hemoglobin, hematocrit and 
hemorrhage in the two groups 
Variables  Mean ± Std. Deviation 

p-value 
Control   Intervention  

Hemoglobin 
difference 

2/52  ±1/40 1/13  ±0/79 0/001 

Hematocrit 
difference 

 7/04 ±3/80  3/49 ±3/11 0/001 

Hemorrhage 573/60  ±
166/12 

300/80  ±97/39 0/001 

 
 Table 3 also showed that none of the patients 
developed thromboembolism and drug allergy after 
receiving tranexamic acid and according to Fisher's exact 
test, no significant difference was seen between the two 
groups (P=1.0). 
 
Table 3. Comparison of thromboembolism and drug allergy in the 
two groups 

Variables   p-
value Control  Intervention  

Thromboembolism Yes 
(N/%) 

0 50/100 1/0 

No 
(N/%) 

0 50/100 

Drug allergy Yes 
(N/%) 

0 50/100 1/0 

No 
(N/%) 

0 50/100 

 

DISCUSSION 
Research has shown that TA can reduce blood loss 
associated with complications such as placenta previa, 
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lower genital trauma as well as bleeding from the placenta. 
It has been reported that the use of TA can potentially 
prevent some cases of PPH. Slowly [8]. Therefore, it may 
be particularly helpful in preventing cases of PPH due to 
factors other than uterine atony, where uterine medications 
are not effective. The aim of this study was to determine 
the prophylactic effect of TA in preventing postpartum 
hemorrhage in Besat Hospital in Sanandaj. 
 The results of the present study showed a significant 
difference in hemoglobin, hematocrit and hemorrhage by 
comparing the two groups. Also, during the study, none of 
the patients developed thromboembolism and drug allergy 
following receiving TA. 
 Antifibrinolytics have been shown to be widely used 
during the early stages of postpartum hemorrhage due to 
the prevalence of hyperfibrinolysis and fibrinogen removal. 
Antifibrinolytics, especially TA, appear to be involved in 
reducing maternal hemorrhage and the need for blood 
transfusions. TA has an antifibrinolytic effect that blocks the 
lysine-binding sites of plasminogen, which prevents fibrin 
depletion. In addition, the use of TA in postpartum 
hemorrhage has been reported to have a 20% reduction in 
maternal mortality and a 30% reduction in the need for 
laparotomy [16]. Although TA is not specific for 
coagulopathies, its mechanism of performance can reduce 
the fibrinolysis process, thereby modulating bleeding and 
the consumption of coagulation factors [17]. In a study 
consistent with our findings, Xia et al. reported in a meta-
analysis study that patients treated with TA had lower total 
and postoperative blood loss as well as lower incidence of 
PPH. However, according to their results, the incidence of 
nausea or vomiting was higher in the TA group [18]. In 
another study, Gungorduk et al., examining the effects of 
intravenous TA supplementation for active management of 
third stage of labor to reduce vaginal bleeding during the 
third and fourth stages of labor, showed that using TA and 
standard active management of third stage of labor 
reduced postpartum hemorrhage [12]. Sakun et al. also 
examined the effect of TA in preventing PPH after vaginal 
delivery in a random meta-analysis. Their results showed 
that women who received TA after vaginal delivery had 
significantly lower initial PPH and less hemorrhage. Also, 
the risk of thrombotic events was not increased in the 
group receiving TA [19]. On the other hand, in another 
meta-analysis study on the effect of using TA on the 
number of PPH, Li et al. stated that no final conclusion can 
be drawn regarding the effect of the abovementioned 
medication in vaginal delivery as the definition and criterion 
of obstetric hemorrhage vary in different areas, Which may 
increase the heterogeneity in the results [11]. 
 Premature activation of fibrinolysis after trauma is 
common and is associated with increased mortality. 
Trauma activates the secretion of tissue plasminogen 
activator and the enzyme that converts plasminogen to 
plasmin fibrinolytic enzyme [20]. Rapid activation of 
fibrinolysis after delivery has been reported, and within one 
hour after delivery, the serum concentration of tissue 
plasminogen activator almost doubles, possibly due to 
tissue damage during labor, after which the concentration 
decreases. According to the results of studies conducted in 
surgeries, TA is used for the initial treatment of postpartum 
hemorrhage if uterotonics cannot control the bleeding or if it 

is possible that the hemorrhage is due to trauma [16]. 
Studies have shown that in healthy women with low risk of 
severe spontaneous vaginal postpartum, oxytocin 
combined with tranexamic acid caused a 60% reduction in 
primary postpartum hemorrhage [21]. 1 g (10 cc of solution) 
is injected within 10 to 20 minutes because infusion of 
more than 10 cc per minute causes a drop in blood 
pressure. In addition, the antifibrinolytic effect of TA has 
been shown to persist in serum for up to 7-8 hours. 
Because its concentration in breast milk is about 0.01 of 
the peak serum level of the mother's blood and it is unlikely 
for it to have an antifibrinolytic effect in the newborn [9]. 
 Furthermore, research has shown that pregnancy is 
associated with an increased risk of deep vein thrombosis 
(DVT), which should be considered for any treatment that 
affects blood clotting [22]. Several studies have shown that 
administering TA during surgery, including for pregnant 
women, is safe [23-26]. In addition, physicians should be 
aware that TA can cause nausea and vomiting, and 
consider this when deciding whether or not to do this 
treatment. However, these side effects do not outweigh the 
potential benefits of reducing blood loss [18]. 
 However, the present study had limitations such as 
the refusal of some clients to enter the study and the 
limited number of patients. Also, it is suggested that in 
future studies, the consequences of pregnancy after 
injection of TA in other phases of labor in pregnant women, 
the effect of TA in controlling late postpartum hemorrhage 
and its effect on pregnancy consequences orally. 
 

CONCLUSION 
According to the results of this study, prophylactic infusion 
of tranexamic acid in the active phase of labor can be 
effective in reducing postpartum hemorrhage. 
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